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As shown in the foregoing table, the four related factors that are the subject of the present invention do not display 
identical activity patterns. Although a number of characteristics have not yet been reported for each of these factors, 
it is clear that at least one difference in activity spectrum exists between any two of them. For example, OSM and IL- 
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t ™ t 9 °l mel3n0ma Ce " S; UF 3nd G " CSF * not However - "-IF and G-CSF differ in that UF is caoab.e 
^'Vocytes; G-CSF is not. OSM binds to human placenta, cell receptor Zl *2 not 
Whrte there have been excellent clinica. successes, especially with the use of G-CSF in enhatSgSe health of 
the^munesystemandwhiteb.oodce..re P .acemen,in P atien«sw^ 

12 KS^^^'^^^^^WwepaMl lines 11 and 

lu^ lnH , 9 f COn5,rUCtS in Whfch the C " ,erminal P° rti0 " °< GM ^SF is fused to IhiXw^aiS 

« S f 80 COnSt , rUC,S : n WHk:h thS C ' termfrial P ° rti0n 0f ,l - 3 is ,used 10 *• N-t^inal porino. SSfS 
cftcally. the fus,on protetns have the formula selected from the group consisting of P 
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R, -R 2 , fl 2 -R, , R 1 -L-R 2 and R 2 -L-R, 



wherein R, is GM-CSF; R 2 is IL-3; and L is a linker peptide sequence " 

321 y,lZ S a T Park> ^ T r67 27 ° 5 - 2707 diSC,0Se P roduc,ion of a GM-CSF/IL-3 fusion protein foIXY 

T^I JT^T™ h ° St thS hemat °P° ietic ef ^ of this fusion protein; see page 270 Abstra 

SdinaTsS GM CSP I Pr0d A Ce ' USi0n Pr0tein ^ eXPfeSSi0n V6Ct0r Was ^SnfngZ^ en 

ee toe 270^? SeqUenceS H encodin 9 a " ^etc linker sequence and the cooing^ of " 
' *• see Page 2705, right column, second para, lines 3 to 6. 



Disclosure of the Invention 



, ™° * d " eCIM 10 mer "P e "« c cytokines «*el, a™ composed e» portion, of ele otoeee, „ lm « 

~n~™^ 

inaction, the.vent^rsdirectedtoantibodiesorfragmentssp^ 
Brief Desc ription of the Drawings 



4 



EP 0 601 043 B1 



which has been confirmed by X-ray crystallography. 

Modes of Carrying Out the Invention 

s The availability of the DNA sequences encoding the four factors used as portions of the hybrid, LIF, G-CSF, IL-6 

and OSM, makes possible the construction of recombinant DNA encoding the desired hybrid cytokine. As shown in 
Figure 1 , the complete amino acid sequence (and corresponding DNA sequence) is available with respect to human, 
murine and simian forms of these cytokines. The close homology shown among species also makes possible the 
retrieval of the corresponding DNAs from additional species producing such cytokines, such as feline, canine, bovine, 

10 avian, and other vertebrate species. Natural allelic variants may also be retrieved. Accordingly the hybrid cytokine 
encoding DNA can be constructed using DNAs of species origin appropriate for the particular hybrid desired. 

The DNA encoding the amino acid sequences of the hybrid cytokines will be "derived from - the DNA encoding the 
relevant portions of the native cytokine. By "derived from" is meant that the amino acid sequence encoded is the same 
as that of the native protein-either that shown in Figure 1, a naturally-occurring allelic variant, a mutant shown to bind 

'5 to the receptor of the relevant cytokine in standard in vitro assays, or that of an additional species obtainable by using 
the known species DNA as probes. "Derived from 1 does not imply any physical derivation. Typically, the portions of 
the protein sequence "derived from" the native cytokines are, in fact, prepared using either genomic or cDNA, synthe- 
sized DNA, or combinations of these. Of course, any DNA encoding the desired sequence can be used, not necessarily 
that DNA sequence which occurs natively. "Derived from," thus, has no implications that the physical embodiment of 

20 either the DNA or the protein portion is used in the hybrids of the invention, but that the information provided by the 
native sequences is used in the construction of suitable DNA and protein. 

Exemplary amino acid sequences for the relevant cytokines of various species are shown in Figure 1 . The hybrid 
cytokines of the invention derive amino acid sequences from at least two of the four related factors-leukemia inhibitory 
factor (LIF), granulocyte-colony stimulating factor (G-CSF), interleukin-6 (IL-6), and oncostatin-M (OSM). The amino 

25 acid sequences of each of these factors in human and other species is known, and the encoding genes have been 
cloned. Human and murine genes encoding LIF are reported by Moreau, J.F.. et al., Nature (1988) 336:690-692; and 
by Simpson, R.J., etal., Eur J Biochem (1988) 175:541-547; for human and murine G-CSF by Nagata, S., et al.. Embo 
J (1986) 5:575-581, and by Tsuchiya, M., etal., Proc Natl Acad Sci USA (1986)83:7633-7637; for human and murine 
IL-6 by Yasukawa, K.. et al., Embo J (1 987) 6:2939-2945. and by Tanabe, O., et at., J Immunol (1988) 141 : 3875-3881; 

30 and for human OSM by Malik, N., et al., Mol Cell Biol (1 989) 9:2847-2853; and for simian OSM (unpublished results). 

Alignments for the amino acid sequences of these proteins are shown in Figure 1. The homology correlations, 
alignment, and secondary structure determinations were conducted using a number of software packages including 
PatMat software (Henikoff, S., et al., Methods Enzvmol (1990) 183:111-132; GenPro software (Riverside Scientific, 
« Seattle, WA)); P/C Gene Software, Intelligenetics, Inc. (Mountain View, CA); Scor Edit from J. Durand (Seattle, WA); 

35 - Motif Program (Smith. H.O., Proc Natl Acad Sci USA (1990) 87:826-830) as implemented in the Protomat/Motif J 
software from S. Henikoff (Seattle. WA). 

Application and interpretation of these programs also led to a prediction of secondary structure for the four factors 
which comprise the cytokines of the invention. 

The results of this work are shown in Figure ^ As shown in Figure 2. each of LIF, G-CSF, IL-6, and OSM contain 

^0 four a-helical regions numbered l-IV. The various factors also show disulfide bridges; OSM and LIF having similar 
locations for the disulfides; as shown OSM and LIF show similar genetic patterns; G-CSF and IL-6 also show similar 
patterns with each other. The disulfide bond linking the fourth a-helical region and the linking region between the first 
and second a-helices predicted in LIF and shown to be present in OSM is also found in the structure of growth hormone. 
^ In human OSM, the a-helical region I extends approximately from amino acid 11-32; a-heiical region II from 78-99; 

^5 d?helical region ill from 105-1 31 ; and a-helical region IV from 1 57-1 84. The locations of the various regions of a-helices 
for the human forms in these four factors are shown in Table 2. 



Table 2 



55 



Factor 


Region 


I 


II 


III 


IV 


OSM 




11-32 


78-99 


105-131 


157-184 


LIF 




19-46 


72-97 


108-133 


154-180 


G-CSF 




12-24, 45-56 


68-93 


104-127 


139-173 


IL-6 




24-41, 54-63 


79-102 


110-136 . 


147-183 



As implied in the table, the various helical regions in each case will be linked by nonhelical peptide sequences 
designated herein 'linking sequences.' Thus, for OSM, for example, linking sequence l/ll extends from residue 33-77; 
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linking region ll/lll from position 100-104; and linking region lll/IV from position 132-156 in r-r*t: n ^ 

The hybrid cytokines of the invention contain four helical regions each derived from the -corresDondinc- hoii«.i 
reg.on ,n one of the four factors described above. As used herein, derived fronTtne SJlSoSSSSi - 

which L Pre i! rred , tha I 'H 6 ^ 6 " 03 ' r69i0nS in ' he hybrid be derived ,ram lhe «*«oWne characteristic of the species for 

o^l^nTJr 6 ? embodiments wherei " ^lative polarity orientation of regions H Vis undisturbed from a natural 
pattemjnpa rt .cular.re gi onslandlVwithrespecttoeachotherJtwillbenotedthatinallfourfactore^ 

UK SL are ,° h Ti; e - simi,ariy ' the N - c ° nenta,ions °* »*~ » « " 

fh„«l ^ ' nk,n9 reg, ° n l/ " ^ 01 linkin 9 re 9 ton l,MV regions I and IV to be oriented' ESfto 

neoaSe- to qS?SI 1 T 0,3,508,16 orientations ^ respective^ However, the 'double 

£ c^TnSsM a^d UF *" 53,1,6 — *P« - and IV in G-CSF and 

alteJ^h- n re 'Tf d embodimen,s - either both <* 'in^g regions Ml and lll/IV win be of about 20-100 amino acids to 
allow tor the parallel or.entat.on of joined helical regions as in UF and OSM, or both shouWbe Stoft«r«tof2S2 
than 20 am«no acrds to force antipaiallel orientation in both cases as in G-CSfT^TI T^/fT r * nOrt0 ' 988 
should be selected so as to assure antipara,,,, ort«JS^7i^JSi* * *" " nk,n9 

in the linking or he.iJreJ^ 



6 



EP 0 601 043 B1 



Synthesis of the Hybrid Cytokines 

The hybrid cytokines, in principle, could be made using standard solid-phase peptide synthesis techniques, in 
combination with linking technology. However, synthesis of peptides of the appropriate length is laborious and difficult 
Conditions would need to be provided subsequent to the synthesis to effect the three-dimensional folding required for 
the molecules to assume the a-helical and tertiary conformations shown. A more practical approach to the preparation 
of the hybrid cytokines of the invention is the recombinant production thereof. 

Use of recombinant technology to produce any desired protein is by now well established in the art. The require- 
ments for such recombinant production are well known-the provision of a coding sequence for the desired protein, 
which coding sequence will be operably linked to additional DNA sequences capable of effecting its expression. It may 
be desirable to produce the hybrid cytokines as fusion proteins which can be freed from upstream or downstream (or 
intermediate) regions or to produce them linked to leader sequences capable of effecting the secretion of the desired 
cytokines into the cell culture medium. 

The DNA-based expression system will also contain "control sequences" which are necessary for the transcription 
and translation of the message. Known components required for expression include promoter systems which may be 
constitutive or inducible, translational initiation signals, in eucaryotic expression, polyadenyiation translation termination 
sites, and transcription terminating sequences. Host vectors containing these controls which permit desired coding 
sequences to be operably linked to the required control systems are by now well established in the art, and such vectors 
operable in a variety of hosts can be found. 

Thus, the hybrid cytokines of the invention may be produced in procaryotic cells using appropriate controls, such 
as the trp or lac promoter, or in eucaryotic host cells which are capable of effecting the post-translatbnal processing 
that permits that protein to assume the desired three<Jimensional conformation. Eucaryotic control systems and host 
vectors are also well known; including the leu and glycolytic promoters useful in yeast, the viral SV40 and adenovirus 
promoters in mammalian cells, inducible promoters such as the metallothionein promoter also suitable for mammalian 
ceils, and the baculovirus system which is operable in insect cells. Plant vectors with suitable promoters, such as the 
nos promoter are also well known. 

The hybrid cytokines of the invention can be prepared conveniently in procaryotic as well as eucaryotic hosts since, 
although generally glycosylated in their native forms, glycosylation is known not to be essential for their activity. Suitable 
conditions for refolding can also be provided as is understood in the art. 

Standard techniques for expression of DNAs encoding any desired protein and techniques and methodologies for 
culturing the appropriate cells, providing the conditions suitable for expression, and recovering the protein from the 
culture are summarized, for example, in standard laboratory manuals, such as those published by Cold Spring Harbor 
Laboratories, Cold Spring Harbor, NY. 

Thus, for recombinant production of the hybrid cytokines, suitably constructed DNA encoding the desired hybrid 
is operably linked to control sequences in a suitable expression system which is then transformed or transfected into 
a compatible host. The host cells are cultured using conditions appropriate to their growth, and expression is preferably 
induced after some growth has occurred. Production of the hybrid cytokine is then monitored and the cytokine collected 
from the culture either from the supernatant or by lysing the cells. 

Purification procedures analogous to those known in the art forthe native cytokines can be used to effect purification 
of the cytokine to a form suitable for therapeutic or diagnostic use. 

Preparation of Antibodies 

Antibodies specifically reactive with the hybrid cytokines of the invention or immunoreactive fragments of these 
antibodies may be prepared using standard immunization protocols. These may be utilized as polyclonal antisera or 
the spleen cells or peripheral blood lymphocytes of the immunized animals may be immortalized to obtain isolated cell 
cultures which produce monoclonal antibodies specific for these hybrids. The antibodies may be used intact, or as 
fragments such as Fab, Fab' or F(ab') 2 fragments. As the hybrid cytokines are relatively large proteins, it should not 
be necessary to enhance their immunogenicfty by conjugation to carrier; however, such enhancement is possible and 
construction of such conjugates Js well known in the art. 

Thus, the hybrid cytokine, optionally conjugated to an immunological carrier, is administered in a standard immu- 
nization protocol with or without the use of adjuvant to a suitable subject, usually rats, sheep, or rabbits. Antibody 
formation is monitored by titrating the serum using the cytokine as antigen and employing standard immunoassay 
techniques. When high titers are achieved, the sera can be used per se or the spleen cells or peripheral blood lym- 
phocytes isolated and immortalized, for example, using the fusion technique of Kohler and Millstein to provide immor- 
talized cells capable of secreting the desired monoclonal antibodies. Individual clones of these immortalized cells are 
then screened, again using standard immunological techniques, for those colonies which secrete antibodies specifically 
immunoreactive with the hybrid cytokine immunogen. 
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The antibodies prepared in the foregoing manner or fragments thereof are useful in diagnostic assays for monitoring 
the pharmacokinetics and progress of therapeutic regimens using the hybrid cytokines of the invention Thus the 
dosage levels of the hybrid cytokines in the therapeutic applications set forth below can be regulated according to the 
metabolic fate of the previously administered dosages. 

Administration and Utility 

The hybrid cytokines of the invention are useful in treating the indications for which their native counterparts are 
often employed^ However, the hybrid forms of the cytokines possess unique properties which make them suitable 
alternatives in the methods and procedures commonly employed with respect to the native molecules 

In addition, some of the hybrid cytokines are capable of binding the receptors ordinarily bound by the native mol- 
ecu es but fail to activate these receptors. These forms of the hybrid cytokines are, thus, antagonists. These may be 
useful in treating conditions where presence of the parent factor that ordinarily binds to the receptor is responsible for 
undesired cell proliferation. For example, IL-6 and OSM are known to be associated in high levels with Kaposi's sar- 
coma. These are found also in high concentrations in the synovial fluid from patients suffering from rheumatoid arthritis 
in these conditions, the hybrid cytokine antagonists are particularly useful. 

Conversely, the hybrid cytokines which are agonists can be employed in circumstances wherein the native cy- 
tokines are often used. For instance, these agonist hybrid cytokines may be used in liver cell regeneration and in in 
vitro fertilization procedures to enhance these processes. " 

Cy L° kine POSS8SS proper1ies exnibited b V n9itne ' <* »» components taken alone. It is known, for 
example that coadministration of LIE and G-CSF results in a synergistic effect in inhibiting colony formation and in- 
ducing differentiation of human U937 and HL60 myelocytic leukemia cell lines although neither alone has this effect 
L 3 " ■ T l °- ! ^ S!I ^ < 1 "9) 3 270-276.) Similarly, applicants have found that although neither LIP 

»h ^o/ ' " , °7 ^ * U93? ' Whe " SUpP "' ed in combination - at 10 ng*rt using 300 cells in softagar. more 
than 60% inhibition of colony formation is obtained. 

Thus, combination of the a-helical regions from more than one growth factor results in hybrid cytokines with a 
unique spectrum of properties. These hybrid cytokines are useful generally in inhibiting tumor proliferation, in bone 
remodeling, in stimulating the differentiation and growth of desired cells, such as neurons or T-cells. and in enhancina 
the differentiation of hematopoietic cells. These factors are therefore highly useful in the direct treatment in the malig- 
nances. They are especially useful in maintaining the general health and immune capacity of a subject undergoing 
radiation therapy or chemotherapy for such indications. undergoing 

The selection of particular conditions or procedures suitable for the hybrid cytokine in question depends, of course 
on its particular spectrum of agonist or antagonist activities. 

t o C J he , P ? P l rti8S *? 3 paftiCUlar hybrid ^ be ascertained thr °"9 b standard in vitro tests well known in the art. Such 
,V^!v^\Il! r exanflpl8 ' **** show induction of differentiation into macrophages (Tomita. M, et al J Biol 
Chem (1 984) 2^:10978-10982); abilrty to enhance interleukin-3-dependenl colony formation of primitive £*£ 
itT ^ «iPS£ ^l! 960 - 1954 * promotion <* megakaryocyte growth and different*™ (Metcaff. D., 
iio'ifSP 2?5 2§:5 °- < S6): induct,on of neuronal differentiation (Yamamuri, T., et al.. Science (1989) 246- 
1412-1416); and induction of bone resorption (Ishimi, Y, et al., J Immunol (1 990) 145:3297-3303T7ia7qe numbeTof 

lESTS 13 ?^ th8 | abi,ity 01 *~ ,aC,0rS l ° ^ differential^ of desired cells and inhibit the 

grow* of undes.red malignant cells is known in the art Animal model systems can also be used to verify the unique 
spectrum of properties associated with each hybrid cytokine. 

as fo«o^ ularly use,ul ~— tests 08611 to conSnn the spectrum <* ***** of 0,6 h y brid c y tokines are 

a ^i hibiti0n ° f ,^ T the , SlS i0 M ' 1 myel0id teukemic cells be measured; the effect on growth of human 
iSf T^ T f 6 " 8 (Zariln u 9 ' J M - et ^ Proc Natl Acad Sci USA (1986) 83:9739-9743) may be measured, or the 
ST? a riSlSf m °" em J 0 "" T 06,18 cu « ured v«!2 as described by Smith, A.G. et at. Devel Biol (1987) 
J21. 1-9. Williams, RLetal., Nature (1988) 336:684-687, can be determined 

SSS^TS^ cytokm is used in 0,9 presence 01 a ** OYm a90nist «* eflect « me *• 

As set form above, the hybrid cytokines of the invention are applicable tojn vjvo and in vitro procedures involving 
both human and animal cells. They are suitable for both medical and veterinary^ 

adm^^n of pmteins. Suitable formulations can be found, for example, in Remin^on's^rm*. 
e? 0 S t ^ e to ' Mack Publishing Company. Easton. PA. Comparable composit ions for veterinary use 

l^^a^TJ ZT: ad T* ,rati0n iS SySt6mic ' usua,ly by in i ec,ion ' such as intravenous « inSnus- 
cular section or can be effected by transdermal or preferably transmucosal delivery. Suitable formulations for effecting 
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transmucosal delivery include, for example, various detergents and bile salts or fusidic acid derivatives. Enteric com- 
positions which permit.oral administration may also be employed. 

The dosage levels of the hybrid cytokines of the invention are comparable to those useful for the native molecules. 
These levels are understood in the art, and the precise dosage can be adjusted according to the condition of the patient, 
the mode of administration, and the judgment of the attending physician. 

The hybrid cytokines of the invention may also be labeled using suitable fluorometric, colorimetric, enzymic. or 
radioactive labels for use in assays to ascertain the formation of antibodies in patients being treated. 
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55 60 
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75 80 

I- cy. 0ly ,„ ,,„ v>1 rar „ p ph> ^ ^ m> ^ 

«« «. .V, »u Ly. «_ v., „. ^ ^ IU v ,, " t ^ 

105 110 
«, Thr jj, u„ „y ».„ u . t „, A . p ei „ lfm ^ [>o >m 

120 125 

s.r ju u„ „ t t . u ai . ly . _ ^ M> ^ a ^ ^ ^ 

" 5 140 

J«J „y u. u. s ., m ^ ^ ^ cyi ty< ^ hu 

155 160 
v» «y HU ,„ jj VM thr ^ oly ,„ A>p ^ ^ ^ ^ 

VI «. „„ j. ly . ty . _ Wy ^ _ wy . y< ^ ^ 



185 

cm lie lie u. v.l Leu AU Gin Ala Ph. 
195 200 

(2) INFORMATION FOR SEQ ID NO:2: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 203 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 



190 
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Met Lye val Leu Ala Ala Cly lie Val Pro Leu Leu Leu Leu Val Leu 

15 10 15 

His Trp Lys His Gly Ala Gly Ser Pro Leu Pro He Thr Pro Val Aen 
20 25 30 

Ala Thr Cys Ala lie Arg His Pro Cya Hie Gly Asn Leu Met Asn Gin 
35 40 45 

He Lys Aen Gin Leu Ala Gin Leu Asn Gly Ser Ala Aan Ala Leu Phe 

SO 55 60 

He Ser Tyr Tyr Thr Ala Gin Gly Glu Pro Phe Pro Asn Asn Val Glu 
65 70 75 80 

Lys Leu Cys Ala Pro Asn Met Thr Asp Phe Pro ser Phe His Gly Asn 

85 90 95 

Gly Thr Glu Lys Thr Lys Leu Val Glu Leu Tyr Arg Met Val Ala Tyr 
100 105 uo 



Leu ser Ala Ser Leu Thr Asn He Thr Arg Asp Gin Lys Val Leu Asn 
115 120 125 

Pro Thr Ala Val Ser Leu Gin Val Lys Leu Asn Ala Thr He Asp Val 
130 135 140 

Met Arg Gly Leu Leu Ser Asn Val Leu Cys Arg Leu Cys Asn Lys Tyr 
145 150 155 V 160 

Arg Val Qly His Val Asp Val Pro Pro Val Pro Asp His Ser Asp Lys 
165 170 175 

Glu Ala Phe Gin Arg Lys Lys Leu Gly Cys Gin Leu Leu Gly Thr Tyr 
180 185 190 



Lys Gin Val He Ser Val Val Val Gin Ala Phe 
195 200 



(2) INFORMATION FOR SEQ ID NO:3: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 252 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
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Met: Gly Val Leu Leu Tnr Gin Arg Thr Leu Leu Ser Leu v.l Leu Ala 

io 15 

Leu Leu Phe p ro Ser Met Ala Ser Hez Al. Al. Ila Cl y ser Cys Ser 

25 30 

Lys Clu Tyr Arg Val Leu Leu Cly ci„ Leu Gin Lye Cin Thr Asp Leu 

40 45 

Met Gin Asp Thr Ser Arg Leu Leu Asp Pro Tyr U. Arg II. Gin Gly 

SS 60 

Leu Asp val Pro Lys Leu Arg Glu His Cy. Arg Glu Axg Pro Gly Ala 

75 80 
Phe Pro Ser Glu Glu Thr Leu Arg Gly Leu Cly Arg Arg Gly P he Leu 

85 9 ° 95 

Gin Thr Leu Asn Ala Thr Leu Gly Cy. Val Leu Hi. Arg Leu Ala Asp 

105 110 
Leu Glu Gin Arg Leu Pro Lys Al. Gin Asp Leu Glu Arg Ser Gly Leu 

Asn II. Glu Asp Leu Glu Lys Leu Gin Met Ala Arg Pro Asn II. Leu 

135 140 

Cly Leu Arg Asn Asn lie Tyr Cy. He t Ala ci» L« Leu Asp Asn S.r 

150 "5 160 

Asp Thr Ala Glu Pro Thr Lys Ala Gly Arg cly Al. s.r Gin Pro Pro 

165 "0 17S 

Thr Pro Thr Pro Ala Ser Asp Ala Ph. Gin Arg Ly. l*u Glu Gly Cys 



165 



190 



Arg Phe Leu Hi. Gly Tyr Hi. Arg Phe Met Hi. Ser Val Gly Arg val 

Phe Ser Ly. Trp Gly Glu Ser Pro Asn Arg Ser Arg Arg Hi. Ser Pro 

2 " 220 

Hi. Gin Ala Leu Arg Ly. Gly Val Arg Arg Thr Arg Pro Ser Arg Ly. 

240 



23 ° 235 



Cly Ly. Arg Leu Met Thr Arg Gly Gin Leu Pro Arg 



2 « 250 



(2) INFORMATION FOR SEQ ID NO:4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 206 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 



Gin Thr Asp Leu Met Gin Asp Thr Ser Arg Leu Leu Asp Pro Tyr lie 
1 5 10 15 

Arg lie Gin Gly Leu Ab P He Pro Lya Leu Arg Glu His Cys Arg Clu 
20 25 30 

Arg Pro Gly Ala Phe Pro Ser Glu Glu Thr Leu Arg Gly Leu Gly Arg 
35 40 45 

Arg Gly Phe Leu Gin Thr Leu Aan Asp Thr Leu Gly Cya Val Leu Hia 
50 55 60 

Arg Leu Ala Asp Leu Glu Gin His Leu Pro Lya Ala Gin Aap Leu Glu 
65 70 75 80 

Arg ser Gly Leu Aan He Glu Aap Leu Glu Lya Leu Gin Met Ala Arg 
85 90 ss 

Pro Aan Val Leu Gly Leu Arg Aan Aan He Tyr Cya Met Ala Gin Leu 
10 ° 105 no 

Leu Asp Asn Ser Aap Met Thr Glu Pro Thr Lya Ala Gly Arg Gly Ala 
115 no 125 

Ser Gin Pro Pro Thr Pro Thr Pro Thr Ser Aap Val Phe Gin Arg Lys 
130 135 140 

Leu Glu Gly cys Ser Phe Leu His Gly Tyr His Arg Phe Met Hia Ser 
145 150 iss 160 

Val Gly Gin Val Phe Ser Lys Trp Gly Glu Ser Pro Asn Arg Ser Arg 
165 170 175 

Arg His Ser Pro His Gin Ala Leu Arg Lya Gly Val Arg Arg Thr Arg 
ISO 185 190 



Pro Ser Arg Lys Gly Asn Arg Leu Met Thr Arg Gly Gin Leu 
19S 200 205 



(2) INFORMATION FOR SEQ ID NO:5: 
. (I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 204 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 



13 



EP 0 601 043 B1 



Met Ala ciy Pro Ala Thr Gin ser Pro Met: Ly. Leu Met Ala Leu 



10 15 



Gin 



Leu Leu Leu Trp His Ser Ala Leu Trp Thr Val Gin Glu Ala Thr Pro 

25 30 

Leu Gly pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Ly. Cys Leu 

40 45 

Clu Gin Val Ara Lys lie Gin Gly Asp ciy Ala Ala Leu Gin Glu Lye 

55 60 

Leu Cys Ala Thr Tyr Lye Leu Cys His Pro Glu Glu Leu Val Leu Leu 

75 80 
Cly His ser Leu Gly n e Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 
85 90 95 

Gin Ala Leu Gin Leu Ala Gly cys Leu Ser Gin Leu His Ser Gly Leu 
100 105 110 

Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu 



Leu Gly p ro T hr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala 

135 140 

Thr Thr lie Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu 

150 "5 160 

Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg 

170 175 

Arg Ala Gly ciy Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Clu 
180 185 190 

Val ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
195 200 

(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 208 amino acids 
(8) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 
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Met Ala Gin Leu Ser Ala Gin Arg Arg Met Lya Leu Met Ala Leu Gin 

15 10 IS 

Leu Leu Leu Trp Gin Ser Ala Leu Trp Ser Gly Arg Glu Ala Val Pro 

20 25 30 

Leu Val Thr Val Ser Ala Leu Pro Pro Ser Leu Pro Leu Pro Arg ser 
35 40 45 



Phe Leu Leu Lys Ser Leu Glu Gin Val Arg Lys lie Gin Ala Ser Gly 
50 55 60 

Ser Val Leu Leu Glu Gin Leu Cys Ala Thr Tyr Lys Leu Cys His Pro 
65 70 75 80 

Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly He Pro Lys Ala Ser 
85 90 95 

Leu Ser Gly Cys Ser Ser Gin Ala Leu Gin Gin Thr Gin Cys Leu Ser 
100 105 110 

Gin Leu His Ser Gly Leu Cys Leu Tyr Gin Gly Leu Leu Gin Ala Leu 
115 120 125 

Ser Gly He Ser Pro Ala Leu Ala Pro Thr Leu Asp Leu Leu Gin Leu 
130 135 140 

Asp Val Ala Asn Phe Ala Thr Thr He Trp Gin Gin Met Glu Asn Leu 
1« 150 155 160 

Gly Val Ala Pro Thr Val Gin Pro Thr Gin Ser Ala Met Pro Ala Phe 
165 170 175 

Thr Ser Ala Phe Gin Arg Arg Ala Gly Gly Val Leu Ala lie Ser Tyr 
180 185 190 

Leu Gin Gly Phe Leu Glu Thr Ala Arg Leu Ala Leu His His Leu Ala 
195 200 205 



(2) INFORMATION FOR SEQ ID NO:7: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 212 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 
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Met Asn ser Ph. ser Thr Ser Ala Ph. Gly Pro Val Ala Ph. S.r Leu 

5 10 15 



Cly Leu Leu Leu Val Leu Pro Ala Ala Phe Pro Ala Pro Val Pro Pro 
20 2S 3 0 

Gly Clu Asp Ser Lye Asp Val Ala Ala Pro Hi. Arg Gin Pro Leu Thr 
5 40 45 

Ser Ser Clu Arg II. Asp Ly. Gin lie Arg Tyr II. L.u A.p Gly u. 
° 55 60 

Ser Ala Leu Arg Lys Clu Thr Cys Asn Lys s.r Asn Met Cys Glu Ser 



70 75 



80 



Ser Lys Glu Ala Leu Ala Glu Asn Asn Leu Asn L.u Pro Lys Met Ala 
85 90 95 

Glu Lys Asp Gly Cys Phe Gin Ser Gly Phe Asn Glu Glu Thr Cys Leu 
100 105 110 

Val Lys II. He Thr Gly Leu Leu Glu Ph. Glu Val Tyr L.u Glu Tyr 
115 120 



125 



Leu Gin Asn Arg Ph. Clu Ser S.r Clu Glu Gin Ala Arg Ala Val Gin 
JO 140 

Met Ser Thr Lys Val Leu He cin Ph. Leu Cln Lys Ly. Ala Lys Asn 
145 lso 155 160 

Leu Asp Ala lie Thr Thr Pro Asp Pro Thr Thr Asn Ala Ser Leu Leu 
i6s 170 175 

Thr Lys Leu Gin Ala Cln Asn Cln Trp Leu Cln Asp Met Thr Thr His 
180 ias 190 

Leu lie Leu Arg Ser Phe Lys Glu Phe Leu Gin S.r Ser Leu Arg Ala 
19S 2 °0 205 

Leu Arg Gin Met 
210 

(2) INFORMATION FOR SEQ ID NO:8: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 211 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 
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10 



Met Lys Phe Leu Ser Ala Arg Asp Phe His Pro Val Ala Phe Leu Gly 
15 10 15 

Leu Met Leu Val Thr Thr Thr Ala Phe Pro Thr Ser Gin Val Arg Arg 
20 25 30 

Gly Asp Phe Thr Glu Asp Thr Thr Pro Asn Arg Pro Val Tyr Thr Thr 
35 40 45 

Ser Gin Val Gly Gly Leu He Thr His Val Leu Trp Glu lie Val Glu 
50 55 60 

Met Arg Lys Glu Leu Cys Asn Gly Asn Ser Asp Cys Met Asn Asn Asp 
IS 65 70 75 80 

Asp Ala Leu Ala Glu Asn Asn Leu Lys Leu Pro Glu He Gin Arg Asn 
85 90 95 

20 As P Gl Y Cys Tyr Gin Thr Gly Tyr Asn Gin Glu He Cys Leu Leu Lys 

100 105 HO 

He Ser Ser Gly Leu Leu Glu Tyr His Ser Tyr Leu Glu Tyr Met Lys 
115 120 125 

Asn Asn Leu Lys Asp Asn Lys Lys Asp Lys Ala Arg Val Leu Gin Arg 
130 135 140 

Asp Thr Glu Thr Leu He His He Phe Asn Gin Glu Val Lys Asp Leu 
30 145 ISO 155 16 0 

His Lys He Val Leu Pro Thr Pro He Ser Asn Ala Leu Leu Thr Asp 
165 170 175 



25 



35 



40 



45 



Lys Leu Glu Ser Gin Lys Glu Trp Leu Arg Thr Lys Thr He Gin Phe 
180 185 190 

He Leu Lys Ser Leu Glu Glu Phe Leu Lys Val Thr Leu Arg Ser Thr 
195 200 205 

Arg Gin Thr 
210 



Claims 



1. A hybrid cytokine comprising a first, second, third and fourth a-helical region wherein each of said first, second, 
third and fourth a-helical regions is derived from the corresponding a-helical region of a factor selected from the 
so group consisting of leukemia inhibitory factor (UF or L), granulocyte-coiony stimulating factor (G-CSF or G), inter- 

leukin-6 (IL-6 or I), and oncostatin-M (OSM or O); and 

wherein at least one said a-helical region of said cytokine is derived from a factor different from that from 
which at least one additional region of said cytokine is derived. 

ss 2. The hybrid cytokine of claim 1 which is GGLU GGII; GGOO; GILO. LOG!, LLGG; IIGG; OOGG; LUI; GGGI; OOOI; 

LLU; MO; GGGO; OOOG; LLLO: IIIG; GGGL; OOOL; LLLG; IIIL; IGGG; IOOO; ILLU Olll; OGGG; or GOOO; or 
which further contains, between each ol said first, second, third and fourth a-helical regions linking regions 
of 5-1 00 amino acids. 
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7. A .sco,*!™™ ONA thai encodes th, hybdd cytoklh. o. anyone of claims 1 ,o 6 « 14. 

«tcod,n 8 DNA oparedly linked looLot^oTel «S^Sr~ ,ta * yS " m ° < "'' P *' 8 ~ 
9. Recombinant host cells trnnslomred with Ore expression system ol claim 8. 

recovering said hybrid cytokine from the culture. 

mature wfH teas, oneX-ce^^^ £££ * ^ * . 

IZAntibodtesorfragmentsthereofsp 

13. A method to prepare a hybrid cytokine useful in therapy which method comprises: 

fector selected trom ,he group cSSJS S^SSS? WTOSPOndin9 ^ °* 3 

14. The cytokine of claim 1 which is 
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which further contains, between each ol said first, second, third and fourth a-helicaf regions linking regions 
of 5-100 amino acids. 



5 Patentanspruche 

1. Ein hybrides Cytokin, umfassend einen ersten, zweiten, dritten und vierten a-helikalen Bereich, wobei jeder der 
ersten, zweiten, dritten und vierten a-helikalen Bereiche von dem entsprechenden a-helikalen Bereich eines Fak- 
tors abgeleitet ist, der ausgewahlt ist aus der Gruppe bestehend aus Leukarnie-inhibierender Faktor (LIF oder L), 

10 Granulozyten-Kolonie-stimulierender Faktor (G-CSF Oder G, lnterleukin-6 (IL-6 oder I) und Onkostatin-M (OSM 

Oder O), und wobei mindestens ein a-helikaler Bereich des Cytokins von einem Faktor abgeleitet ist, der von dem 
Faktor verschieden ist, von dem mindestens ein zusatzlicher Bereich des Cytokins abgeleitet ist. 

2. Das hybride Cytokin nach Anspruch 1 s das GGLL, GGII, GGOO, GILO, LOGI, LLGG, IIGG, OOGG, LLII, GGGI, 
1S OOOI, LLLI, IIIO, GGGO, OOOG, LLLO, IIIG, GGGL, OOOL, LLLG, IIIL, IGGG, IOOO, ILLL. Olll. OGGG oder 

GOOO ist, oder das ferner zwischen jedem der ersten, zweiten, dritten und vierten a-helikalen Bereiche Verbin- 
dungsbereiche von 5 bis 100 Aminosauren enthalt 

3. Das Cytokin nach Anspruch 2 oder 1 4, wobei jeder der Verbindungsbereiche unabhangig voneinander von einem 
20 entsprechenden Verbindungsbereich von LIF, G-CSF, IL-6 oder OSM abgeleitet ist, oder wobei jeder der Verbin- 
dungsbereiche zwischen dem ersten und zweiten und zwischen dem dritten und vierten a-helikalen Bereich so 
ausgewahlt ist, daG sich eine antipolare Orientierung des ersten und vierten a-helikalen Bereichs ergibt. 

4. Das hybride Cytokin nach Anspruch 3 : wobei die Verbindungsbereiche zwischen dem ersten und zweiten und dem 
25 dritten und vierten a-helikalen Bereich jeweils 20 bis 100 Aminosauren betragen oder wobei jeder der Verbin- 
dungsbereiche zwischen den ersten und zweiten und den dritten und vierten a-helikalen Bereichen jeweils weniger 
als 20 Aminosauren betragt, oder wobei jeder der Verbindungsbereiche zwischen den ersten und zweiten und den 
dritten und vierten a-helikalen Bereichen entweder jeweils von OSM und/oder LIF oder von G-CSF und/oder IL- 
6 abgeleitet ist. 

30 

5. Das Cytokin nach Anspruch 3, das aus der Gruppe ausgewahlt Ist bestehend aus GIGILIL, GIGglll, GGGgOgO, 
GIGiGol, liGgGgG, GgliLiO, LgOgGgl, GgGgGgO, GgGgGgL, OoOoOoG, LILIUG, GopoOoO, OgGgGgG, 
LgGgGgG, GiGgGH und LoLIIol. 

35 6. Das Cytokin nach einem der Anspruche 1 bis 5 oder 14, wobei jeder entsprechende Bereich vom Menschen 
abgeleitet ist oder an eine Markierung gekoppelt ist 

7. Eine rekombinante DNA, die das hybride Cytokin nach einem der Anspruche 1 bis 6 oder 14 kodiert. 

^0 8. Ein Expressionssystem, das in einer rekombinanten Wirtszelle fahig ist, die Expression einer DNA zu bewirken, 
die das hybride Cytokin h&ch einem der Anspruche 1 bis 6 Oder 14 kodiert, wobei das Expressionssystem die 
kodierende DNA umfaGt, die operativ mit Kontroll-sequenzen verbunden ist, die mit dem Wirt kompatibel sind. 

9. Rekombinante Wirtszellen, die mit dem Expressionssystem nach Anspruch 8 transformiert sind. 

10. Ein Verfahren zur Herstellung eines hybriden Cytokin-Proteins, umfassend einen ersten, zweiten, dritten und vier- 
ten a-helikalen Bereich, wobei jeder der ersten, zweiten, dritten und vierten a-he!ikalen Bereiche von dem ent- 
sprechenden a-helikalen Bereich eines Faktors abgeleitet ist, der ausgewahlt ist aus der Gruppe bestehend aus 
Leukarnie-inhibierender Faktor (UF), Granulozyten-Kotonie-stimulierender Faktor (G-CSF), Interleukin 6 (IL-6) 

50 und Onkostatin-M (OSM);tiriid wobei mindestens ein a-helikaler Bereich des Cytokins von einem Faktor abgeleitet 

ist, der von dem Faktor verschieden ist, von dem mindestens ein zusatzlicher Bereich des Cytokins abgeleitet ist, 
wobei das Verfahren das Kultivieren der rekombinanten Wirtszellen nach Anspruch 9 unter Bedingungen umfaGt, 
die die Expression der kodierehden DNA bewirken, und das hybride Cytokin aus der Kultur isoliert wird. 

ss 11. Eine pharmazeutische oder veterinarmedizinische Zusammensetzung, verwendbar zur Beeinflussung der Proli- 
feration und/oder Differenzierung von Zielzellen, wobei die Zusammensetzung eine wirksame Menge des hybriden 
Cytokins nach einem der Anspruche 1 bis 6 oder 14 in einem Gemisch mit mindestens einer pharmazeutisch 
vertraglichen Tragersubstanz umfaBt. 
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12 " ^Z^**™ 9 ™*' * SP6ZffiSCh -* AnsprOche 1 

13. Ein Verfahren zur Herstellung eines hybriden Cytokins zur Therapie. wobei das Verfahren umfaBt 

Hersteilen eines Cytokins als Kandidat. umfassend einen ersten. zweiten. dritten und vierten a-helitetan Rfl . 
• hellfe * ,en Bereicn emes Faktors, ausgewahlt aus der Gruppe bestehend aus UF F-CSF IL -6 nnrf 

Men von emem Faktor .st, von dem mmdestens em weiterer Bereich des Cytokins abgeleitet ist, und 

Auswahlen eines Cytokins. das die gewiinschte Wirkung liefert. 
Revendications 

3 - rzr^^^rxrn^ F ^ as- * — - — - 



20 
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6. Cytokine selon Tune quelconque des revendications 1 k 5 ou 1 4, dans laquelle chacune desdites regions corres- 
pondantes est humaine, ou qui est conjuguee avec un marqueur. 

7. ADN recombinant qui code pour la cytokine hybride selon Tune quelconque des revendications 1 k 6 ou 14. 

8. Systeme depression apte, lorsqu'il est contenu dans une cellule hdte recombinante, k effectuer I'expression d'un . 
ADN codant pour la cytokine hybride selon Tune quelconque des revendications 1 k 6 ou 14, dans lequel ledit 
systeme depression comprend ledit ADN codant lie de facon operationnelle aux sequences de controle compa- 
tibles avec ledit note. 

9. Cellules hdtes recombinantes transformers avec le systeme depression selon la revendication 8, 



10. Process pour la production d'une proline de cytokine hybride comprenant une premiere, une deuxieme, une 
troisieme et une quatrieme regions a-helicoidales, dans lequel chacune desdites premiere, deuxieme, troisieme 

is et quatrieme regions a-heiicoi'dales est derivee de la region ct-helicoidale correspondante du facteur inhibiteur de 

leucemie (LIF), du facteur stimulant les colonies de granulocytes (G-CSF), de l'interleukine-6 (IL-6) et de I'oncos- 
tatine-M (OSM); 
et 

20 dans lequel au moins Tune desdites regions a-helicoidales de ladite cytokine est derivee d'un facteur different 

de celui d'ou est derivee au moins une region additionnelle de ladite cytokine, 

lequel proced6 comprend la mise en culture des cellules h&tes recombinantes selon la revendication 9 dans 
des conditions qui realisent ('expression dudit ADN de codage; et 
la recuperation de ladite cytokine hybride a partirde la culture. 

25 

11. Composition pharmaceutique ou veterinaire utile pour affecter la proliferation et/ou la differenciation de cellules 
cibles, laquelle composition comprend une quantite efficace de la cytokine hybride selon Tune quelconque des 
revendications 1 a 6 ou 14 en melange avec au moins un excipient pharmaceutiquement acceptable. 

30 12. Anticorps ou fragments d'anticorps specifiquement immunoreact its avec la cytokine hybride selon I'une quelconque 
des revendications 1 k 6 ou 14. 

13. Precede pour la preparation d'une cytokine hybride utile en thSrapie, lequel precede comprend: 

& la preparation d'une cytokine candidate comprenant une premiere, une deuxieme, une troisieme et une qua- 

trieme regions a-heiicoi'dales, ou chacune des premiere, deuxieme, troisieme et quatrieme regions a-h6licoi- 
dales est derivee de la region a-heiicoidale correspondante d'un facteur choisi dans le groupe consistent en 
LIF, G-CSF, IL-6 et OSM; 

ou au moins Tune desdites regions <x-h6licoidales de ladite cytokine est derived d'un facteur different de celui 
40 duquel est deriv6e au moins une region additionnelle de la cytokine, pour obtenir une cytokine hybride can- 

didate; et v 

le test de ladite cytokine candidate dans un systeme de test in vitro de ('aptitude k influer sur la croissance de 
cellules cibles; et * 

la selection d'une cytokine qui procure I'effet desire. 

45 . ' ■ 

14. Cytokine seion la revendication 1, qui est 

GGGI; OOOI; LLU; IIIO; GGGO; OOOG; LLLO; IMG; GGGL; OOOL; LLLG; MIL IGGG; IOOO; ILLL; Oil!; OGGG; 
GOOO; OLLL; Gill; LGGG; LOGO; GLLL; LIU; GGLL; GGH; GGOO; GILO; LOGI; LUI; LLGG; IIGG; etOOGG, 
qui contient en outre, entre chacune desdites premiere, deuxieme, troisieme et quatrieme regions a-heiicoidales, 
so des regions de liaison de 5-100 acides amines. 



55 



21 



EP 0 601 043 B1 




CO GO CD 10 

u. u. s: s: o o i T 

• • CO CO I I I t 



i. CO CO CD 

U- LL E S U U I I 

« CO CO I I _J _j 

-J-JOOcDO — — 



22 



EP 0 601 043 B1 









i i 








Q. CO LL > 


>- >- 


LU LU 


UJ u> o u> 








< H- Ct 

y ^ (J oo oo 

UJ UJ J -J X x 



b~ h" [^^;^;'jLp:{ UJ LU 



[ ;<c I 19 h- H- > > 
3C 3: 



tUf/LU*' 



^^U^Qj^itU; 



Q_ t CO ■♦vCp:- ': CO.il LU LU 



UJ. 



a a < <|u u u u| 

[— f— CD -J — I 3C a 

> g a, a. ^ ^ 2: w 
a: a: >- 00 [p| 
a. OU LU UJ H h ^ o 



eg [u U U o o o> 
—I _1 I I i II 
^ MXX I 

— I > Cd I 



22£^ l 

IL IL > - I 

a. a. q a 1 

u UJ -1 -» 1 



1 
• 
1 
1 
t 
t 
t 
1 
1 
1 



1 WiEMzMiEM 

» a a h- h- o 
— — o <c 



I 

t Zl Z —J —J I 

1 J J LU < I 

t (j o a. a. 1 

i 1 1 * CO i 



1 

1 




1 



■fe^ *x <g Z ; 



<3T <C ^£ ^ I 







a. 






1 


LU 


LU 
















&i 




^ 


01 




CD 


CD 


>- 


>- 






1 




1 


1 




:cio' 




or. 










LU 


/Pi;' 


_j 


-j 


LU 


LU 




>- 


LU 




CO 


00 










LU 


LU 




> 


ca 


a 










Sfe 
















CO 




— J 


u 


.v-r-* 




- >.7.i- 


W 


Q- 


Q_ 




a: 














.X; 








CO 


1 


1 


1 


1 


a 


0 




>m£ 




1 






00 


CO 


> 




- 










MS 








I" 


CI 






(— ) 










:W 




?*! 


H- 




O 


a 


1 


1 






LU 






en 










LU^ 


m 


#r 






l« 


O 


1 








<c 




i 


1 


1 


1 


m 






■m • 








co 




1 


1 


1 


1 


iJU 
















CP 




si 








1- 


<c 





U- LU 

CO CO co to 

il il e z: u u 1 1 

» • CO CO I 1 —J —1 
_j_JOOCDCD«— • 



CO CO CO CO 
LL U. S S O U I I 

— M 00 co i 1 — I — i 
— i-JOoe>cD — 



23 



EP 0 601 043 B1 



I too 
a a 



> > *C <X l I I i 

x a: ^ y i i i i 



lu o a o 
»— — i > a. cu 



CO 




£???: 


SI 


> 






CJ 




cd 


CD 




















1 


i — i 




LU 








1 


1 a 


o 


UJ 


LU 






\ 


■ fc: 




s: 


s: 




ax 




s: 


o 


o 




LU 














1 










o 


sx 


> 


>N 










Li- 








h- 


i — 


LU 




CO 


CO z 




i— 




a 


re 


1 


— 1 OCT 


cr: 


«=c 










.CD: 


o 




> 


£| 






-J 








LU 




";C3i*<3 C2K" G^-WOf*. 



^ ^ — I <c 





OC 






















cu 


Q- 










CO 


CO 


a. 








LU 


LU 


C3 








CD 


CD 


<X 












— i 


-J 






^ 










o 


CO 


col 


H 















OX - 






CO 


CU - 








-i -J 



in 





CD CD 


>- 


ax 


—I — 1 






:-;co: 


<c 




[^:V>; : .co::'co 


: : ->-' 


I — 


co:->] 


<C CO 


xc rc 


LU 


LU 


O ^ 










^ —J 




^lu/ll:. 




1 t 


i i 


CO 


CD 


i i 




OX OX 






LU LU 




xc ax 


1 


1 


f.^jLU 


>^>>-/ 


>?••'• >f 


xc 




U 1 


^ H- 


CD CD 


CO. 


co- 




CD CD 


xc rc 












> 


<r 












a o 


OX CO 


i 


i 


— J LU 


C-> CJ 


CJ CJ 


> 


> 


rc a 





UJ Ui (D a K K 

Siv ^gj -j- <c < g p[ 

j^ ^r^Ojgj oc oz a 

: ;.^c: • > ><c V- <c' O LU 
[j?^o}oo (O z ^ 

CD O I I LU LU CO 
O LU 



CO CO 

h- rc 

« « i— sr 



CD 



o a 

CD CD 

ox a: 



ox or 

CD CD 

ox ox 

CO CO 

a. cu 
oc ox 
I— h- 
ax ox 
ox ox 
> > 

CD CD 
^X 

ox ox 



ro 

S2 
u. 



rc rc 
cu cu 

CO CO 



ox ox 

CO CO 



CO CO VO CD 
U LL S E U U I | 
— • CO CO I I — i _J 
-J-JOOCDCD— 
r Ex W JT EX P 



CO CO CO 
GO CO I « t • 

xzexrcoxxsrr^ 



CO CO 

o o 

xz co 



24 



EP 0 601 043 B1 




2S 




IH»S PASE BLAMK cjspto) 



